Diversity of fast myosin heavy chain expression during development of gastrocnemius, bicep brachii, and posterior latissimus dorsi muscles in normal and dystrophic chickens.
The expression of fast myosin heavy chain (MHC) isoforms was examined in developing bicep brachii, lateral gastrocnemius, and posterior latissimus dorsi (PLD) muscles of inbred normal White Leghorn chickens (Line 03) and genetically related inbred dystrophic White Leghorn chickens (Line 433). Utilizing a highly characterized monoclonal antibody library we employed ELISA, Western blot, immunocytochemical, and MHC epitope mapping techniques to determine which MHCs were present in the fibers of these muscles at different stages of development. The developmental pattern of MHC expression in the normal bicep brachii was uniform with all fibers initially accumulating embryonic MHC similar to that of the pectoralis muscle. At hatching the neonatal isoform was expressed in all fibers; however, unlike in the pectoralis muscle the embryonic MHC isoform did not disappear. With increasing age the neonatal MHC was repressed leaving the embryonic MHC as the only detectable isoform present in the adult bicep brachii muscle. While initially expressing embryonic MHC in ovo, the post-hatch normal gastrocnemius expressed both embryonic and neonatal MHCs. However, unlike the bicep brachii muscle, this pattern of expression continued in the adult muscle. The adult normal gastrocnemius stained heterogeneously with anti-embryonic and anti-neonatal antibodies indicating that mature fibers could contain either isoform or both. Neither the bicep brachii muscle nor the lateral gastrocnemius muscle reacted with the adult specific antibody at any stage of development. In the developing posterior latissimus dorsi muscle (PLD), embryonic, neonatal, and adult isoforms sequentially appeared; however, expression of the embryonic isoform continued throughout development. In the adult PLD, both embryonic and adult MHCs were expressed, with most fibers expressing both isoforms. In dystrophic neonates and adults virtually all fibers of the bicep brachii, gastrocnemius, and PLD muscles were identical and contained embryonic and neonatal MHCs. These results corroborate previous observations that there are alternative programs of fast MHC expression to that found in the pectoralis muscle of the chicken (M.T. Crow and F.E. Stockdale, 1986, Dev. Biol. 118, 333-342), and that diversification into fibers containing specific MHCs fails to occur in the fast muscle fibers of the dystrophic chicken. These results are consistent with the hypothesis that avian muscular dystrophy is a developmental disorder that is associated with alterations in isoform switching during muscle maturation.